Aims The aim of this study was to analyse the processes through which job, career and research-related choices are determined in Italian cardiology, focusing on characteristics such as productivity, gender and family.
Introduction
Some frequent gender differences in the labour market are the presence of fewer women, their prevalence towards specific job tasks, and their employment in certain occupations more often than in others (horizontal segregation). Women also tend to occupy the lower ranks of professional hierarchies and make slower career progress (vertical segregation) [1] . The occupational integration of women is undergoing some slow growth, but the presence of women still remains low and is characterized by marked differences between various geographic areas in Italy. For example, the public administration sector has seen an increase in job opportunities for women over the last 30 years, reaching 48·7% of total employees, but segregation and job rank inequality still persist. In fact, women make up 72·4% of school system employees and 39·4% of the total (27·4% of the teachers) in universities [2] , whereas only 9·7% of managerial staff positions in public administration and 2·7% in the other sectors are covered by women [3] . Both types of segregation reach high levels among healthcare personnel and among university teachers [3, 4] . Data on universities for 1997, available from the Ministry of University and Scientific and Technological Research, show that among university teachers only 39·6% of Assistant Professors, 26·2% of Associate Professors, 11·3% of Full Professors, 7·5% of deans, and a mere 3·1% of university rectors are women [5] . Looking at career development, the theory of human capital [6, 7] explains advancement within a professional hierarchy through differences in productivity, which are the result of an investment in education and in the acquisition of skills. It presumes there is perfect competition in the labour market, while in reality, there are laws, contracts, costs and 'behaviours' limiting competition. The segmentation theory (such as the theory of the internal labour market) explains career development through the structure of the opportunities created inside the labour market: the dynamics of advancement are determined by the pyramid-shaped structure of the hierarchical levels, the availability of job positions and by the institutional mechanism governing the career process [8] . The theory assumes endogenous mechanisms that tend to confine weaker or more disadvantaged workers, in terms of personal characteristics [9] [10] [11] , to the lowest levels of the hierarchy. Individuals are partially sheltered from competition after being hired: any new and vacant positions are filled by those who are in levels immediately below. At the international level, gender differences and the conditions influencing career advancement, especially within universities, represent a widespread problem [12] [13] [14] [15] [16] [17] [18] . The aim of this study was to analyse the processes through which job, career and research-related choices are determined in Italian cardiology, focusing on characteristics such as productivity, gender and family, which can influence these choices and above all, career advancement.
Methods

Sample
The membership lists of the two Italian societies of cardiologists, the Italian Society of Cardiology and the National Association of Hospital Affiliated Cardiologists, in addition to that of the National Association of Cardiologists in Private Practice, were used for mailing a questionnaire to almost 8000 member cardiologists in June of 1996. These Associations constitute virtually all the target population. The questionnaire was anonymous and contained mainly (pre-coded) set-choice questions concerning individual characteristics, career advancement, teaching activity, scientific research, and some subjective perceptions about promotions.
Rank structure
The cardiologists employed by an organisation were included in a defined rank structure depending on the employer (hospital or university). In Italy the hospital rank structure consists of three main levels: the higher level is Division/Department Chair with higher rewards and responsibilities, the intermediate level is Hospital Consultant, the lowest level is Senior Associate Consultant. Universities have a similar rank structure: the top level being Full Professor, the intermediate level is Associate Professor and the lowest level is Assistant Professor.
Statistical analysis
The continuous variables are expressed as means standard deviation. The differences in the variables measured with the Likert scale, compared with variables measured on a nominal or ordinal scale, were analysed using the chi-square test, Kolmogorov-Smimov test or Kruskal-Wallis test according to their properties [19] . The time elapsed before promotion, called complete period or duration, was calculated as the difference in the age (in years) of the individual at the time of leaving a rank, and age at the time of entry into the next rank. The analysis of promotions to a higher rank was carried out for complete periods through the Cox regression in SPSS [20] , but only their signs have been commented on in the text. A positive sign implies that with an increase in the value of the corresponding covariate, starting from any lower rank there is an increase in the probability of being promoted to a higher rank. Vice versa, a negative sign implies that with an increase in the value of the corresponding covariate, there is a diminishing probability of being promoted to a higher rank [21] . When the age at the time of exiting a rank is unknown because the individual is unaware of his/her promotion, that duration is called incomplete period; this happens for the Senior Associate Consultants and the Assistant Professors. Although it was possible to model these incomplete periods [22] , they have been omitted here.
Results
Returned and completed questionnaires numbered 1715 (21·4% of the total mailed). Men represented 83% of the respondents and women 17%, closely resembling the percentages of members of the societies of cardiology (in 1996 the Society of Hospital Cardiologists consisted of 4452 members, 724 women (16%); the Italian Associates of Cardiology consisted of 1997 members, 19·8% women).
Demographic, family, and professional characteristics
Demographic and family characteristics are summarized in Table 1 , broken down by gender, and with corresponding P-values. Respondents' perceptions which showed statistically significant differences included the influence of economic conditions at the time of the birth of the first child on career choices, the influence of family commitments on career advancement, the influence of family commitments on career choices, and the influence of work commitments on family-related decisions. Differences in scholastic performance showed that women tend to be more consistent than men in terms of commitment. The characteristics of academic studies and scientific activity carried out by respondents are reported in Table 2 . Significant differences between men and women proved to be time spent on clinical activity which was higher for women than for men (P<0·002), and the number of publications in national journals, which was higher for men than for women (P<0·001). Figure 1 shows the 165 individuals who have become Department Chairs. Only the model for the total was estimated and the statistically significant covariates are listed in Table 3 . The mean period of time before promotion was longer in women than in men. Women were also at a marked disadvantage compared to men because, with all other conditions being equal, the probability of being promoted in the generic time interval was 83·2% lower than that of men. The probability of becoming a Department Chair diminishes with increasing age at the time of the first appointment, at which time the respondents' perceived that there was a Department Chair obstructing their career advancement. This was also true in institutions located in Central or Northern Italy or in an institution under Regional administration.
Promotion to department chair
The indicators of productivity represented a determining factor for promotion, even if some of them showed negative coefficients. Publications at the international level and the number of working hours had a considerable impact on promotion to the top level, increasing the probability by 26% and 15%, respectively. The number of scholarships and leadership roles in research projects constituted a positive factor for promotion, but they presented a P-value slightly higher than 5%. Lastly, the coefficient of age at the time of entry in the rank below that of Department Chair was a positive factor, leading to an increase in the probability of promotion as years pass.
Promotion to hospital consultant
The individuals who had become Hospital Consultants reached a total of 828, of whom 109 were women ( Fig. 1) . Table 4 contains the statistically significant covariates influencing promotion to Hospital Consultant.
The mean duration spent in the rank preceding promotion to Hospital Consultant did not reveal any significant differences owing to gender, but because Hospital Consultants were younger than Department Chairs, promotions may have been less affected by the more restrictive conditions of the past. The estimated model for men and women considered together proved to be similar to the estimated model for men because women made up only 13·3%. Positive factors for promotion were the number of scholarships and productivity. The number of publications at the national level and hours worked increased the probability of promotion by 7% and 21%, respectively. Age showed a non-linear effect. On the one hand, the linear term of age proved to have a positive effect on advancement to the intermediate level: the older one was, at the bottom level, the higher the probability of being promoted. On the other hand, the squared term of age was negative, involving a decreasing probability of promotion when many years had passed; therefore a long wait becomes a disadvantage. Age upon specialization showed a negative coefficient implying that the older one is, when receiving a degree in a specialty, the lower the probability of rapid career advancement. The estimated model for men differed from the total (men+women) for the unmarried status with a positive coefficient. The estimated model for women showed a more complex pattern of relationships with the covariates. The influence of family commitments on career advancement and the perception of obstacles to advancement posed by other causes (not pre-coded) represented typical elements of perceived discrimination against women and revealed that they actually led to an increase in the mean duration spent in a lower rank. The number of family members proved to have the same effect. The number of working hours per week in a clinical setting had a positive and significant impact for women, and could indicate that in order for their careers to advance, they have to work longer 'in the hospital ward'. This may reflect a sense of commitment and co-operation, but at the same time, it could also denote a source of discrimination, as this type of work is routine, less prestigious and skilled, stressful, although it does permit a regular work schedule. Age when married proved to have a positive influence in the sense that career advancement is facilitated when marriage occurs later in life. To put it somewhat crudely, but succinctly, 'hard-working career minded people don't have time to have families'.
The empirical baseline hazard (not reported here) permitted us to note that for men the possibility of promotion 'accelerated' between the 8th and 15th year in rank, whereas for women, it accelerated after the 20th year. Therefore, seniority could constitute a limit to career advancement because after having waited for a long time, it may become easier to give up career aspirations than to persevere. However, at this stage, it 
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is not simple to identify the causes of this delay precisely. The distribution of duration needed to become Hospital Consultants showed that the overall trend for men was regularly shaped. In addition to one peak, that corresponded to direct promotion from unemployed status to Hospital Consultant, there was another peak at Figure 1 The mean time employed to become a Department Chair (DC) or a Hospital Consultant (HC), the mean age at the time of first appointment, the mean age at the time of the second appointment for Department Chair and the type of position they were leaving, the mean age when they accepted the appointment to Department Chair or Hospital Consultant.
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11 years. For women, the pattern appeared to be more complicated because besides the peak corresponding to direct promotions, there were several others (at 5, 6, 9, 11 and 13 years) and a dense and heavy tail on through to 30 years. These gaps could suggest that there is an entry in 'groups' every 2 or 3 years and that this could originate from periods of leaves of absence due to family responsibilities such as childbirth, which is presumably planned after having achieved professional stability and/or security.
University careers: promotion to Associate and Full Professor
Regarding university careers, Fig. 2 includes periods of time to and age for Full Professors and Associate Professors. The number of Full Professors was not sufficient to construct a model. There were 50 Associate Professors (of whom seven were women). The estimated duration model showed negative coefficients for the number of memberships in national societies of cardiology (P<0·001), the number of editing appointments (P<0·097), the number of working hours (P<0·018), the number of courses or congresses attended in 1995 to present papers or posters (P<0·008), the number of incomes in the family (P<0·074), working in a non pre-coded facility (P<0·050). Working longer hours in a clinical setting constituted a factor for delay in promotions perhaps because there is less time available for research activity (and thus publications). There were positive coefficients for the number of other specialties (P<0·082), total annual productivity (P<0·001), number of children (P<0·041), and working in Scientific Research and Treatment Institutes (P<0·125). However, this model was highly unstable.
Discussion
The non-response rate was high (78·6%). However, it should be noted that, on the one hand, the questionnaires were addressed to virtually all members of the target population and the available sampling units represent about one-fifth of the total, resulting in a large sample size (1715 units). On the other hand, Goyder has found that the means of non-response rates amounts to 41·6% in mail surveys [23] [24] , but this value refers to samples selected from target populations, whereas in our case, it refers to the target population directly. Therefore, the available data should be considered as reliable and representative of the target population.
The gender differences detected could be a result of the more marked segregation characteristic of the past, because inequality in employment distribution may begin before the start of a real career, when choices are made on whether to continue with further studies, or the selection of a particular university programme. However, in Italy, the percentage of women graduates has shown an increasing trend over time, reaching relative equality with that of male graduates towards the close of the 1980s, and exceeding that of men in the 1990s. Notwithstanding, segregation is still marked between SOC=Society of Cardiology; AP=annual productivity; NCAA=number of courses or congresses attended; SOFARUD=support from original family after receiving university degree; n=number of cases; LL=log-likelihood; dof=degrees of freedom.
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faculties and between specialties, particularly in the case of medical school degrees which are still disproportionate between men and women [2] [3] [4] . That women are at a disadvantage in terms of career advancement and sometimes in terms of hiring practices is widely recognised today [14] [15] [16] [17] [18] [25] [26] [27] [28] [29] . The majority of studies conducted have found women not only to be under-represented in the academic world, but also that their careers develop more slowly than those of their male counterparts [11, 12] . Data from the Ministry of University and Scientific and Technological Research on universities in 1997 show that among cardiologists, only 24% of Assistant Professors, 12·5% of Associate Professors, 3·6% of Full Professors were women [5] , and for the Faculty of Medicine and Surgery the distribution is 31·8%, 19·2%, and 7·8%, respectively [30] . Human capital theory explains women's slower career development, on the presumption that women decide to invest more time in the family and less in their work by virtue of social conditioning. Therefore, with this theory, having children is the equivalent of making an investment. However, 'the family' was perceived by women to be a primary obstacle to careers, as shown in Table 4 . Among the women surveyed there was -for any cohort -an awareness of the influence exercised by family commitments on career choices and development. In general, there was a reduction in the differences between men and women among the youngest age classes, but this pattern was weak. In fact, for individuals under the age of 50 years, the mean duration of time to become a Department Chair was statistically different: 11·8 years for women vs 6·9 years for men.
Mean age upon entry to the position of Hospital Consultant differed significantly: 48·1 years for men vs 44·2 years for women (P<0·001). Even for the age class of under 50 years, women proved to be about 2 years younger on average (P<0·02), which may be a clue indicating that in recent times, there has been an increase in the entry of women into tenured tracks of the profession. The percentage of unmarried women was higher than the percentage of unmarried men. This disproportion could possibly derive from career commitments influencing their family choices and vice versa, although the awareness that family commitments influence career possibilities was extremely high, both in terms of career choices and development.
The percentage of women graduates in medical school after the 1980s exceeded 30%, but the percentage of women who specialised in cardiology was 22% for Senior Associate Consultants (the highest among the various categories examined). Therefore, a self-screening process appears to be at work in the initial career choice: family-related factors and probable choices in terms of a future family may have led women not to choose hospital careers or even post-graduate fellowships in cardiology. This represents an example of segregation in the profession, similar to other sectors [25] [26] [27] . The difference in the impact of seniority may be evidence of discrimination as a result of a lower evaluation of the activity carried out by women. Although the existence of discrimination is not demonstrated irrefutably, our empirical findings reinforce the fact that having children may indeed lead to delays in career advancement because women's commitments are no longer oriented towards work, as stated in a large part of the literature [14] [15] [16] [17] [18] [25] [26] [27] [28] [29] . In fact, the effect of gender is persistent, even after having considered numerous explanatory variables.
Conclusions
Productivity, family and individual characteristics were found to influence both hospital careers and the professional practices of cardiologists. Promotions to higher ranks showed a strong dependence on time, as with other situations typical of the internal labour market in a facility where employees are ranked according to formal, 'strict' and institutionalized criteria, partially protected from competition. This means that once an individual has entered the bottom of the hierarchy, that individual's professional career is pre-determined and seniority assumes a priority in the promotion process. To sum up, in this setting, seniority accounts for 30 to 50% of the decision process.
Perceptions could differ between men and women. The influence of a family on career advancement reported by women could imply delays in promotions, compared to the average. The same statement made by men could indicate either the same effect or the opposite because the presence of a family may permit him to utilize the time available more efficiently.
The results obtained represent original data and as there have been no previous studies in Italy on the 
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profession of cardiology, comparisons cannot be made with similar data on hospital facilities and academic institutions.
